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3* 9 ^EM© 7 ? ^ > 0 
1 1. KfEDNAj^-rU-y^JR^-Ol^oa^V'^K 

-£S-^ffl<!:*-*»3fc©i5a5?l 0^SE«c07i?^> o 

12. B3E#*?x9-fA*a<7^->.=.7»?-Ol'XT* 
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13. WiII2^'y^7.'>^;U^j&<rt*--t!-y^X'>'f;ux-c 
* S - i^^ffii *■ ifli^OloSm 8 JgE*© 7 9 f- > 6 

1 4. W3 E T t* £ x 9 >f JltX&mmv << Jl>X~C£> h 
:i^^»it5BI$Ol5a«l 35E«©"7**>. 



a m 

-? \s -j 7 7 ■< ji x m % K # -j 9*^4)\,?,r79*> 

e n ±. © % 'j m & g 

K<£ffl^£cBarS4>©T*S 0 $ t> (C» t < (is 

tO-f/l/X^TU? ^S'J'f (MDV) it £ ^ © it 

MD VSJfei:^LTI55afeS^4^4 7?f >i:|»t5 t 
© T £> o „ 

ft IB© IT « 

8^£^^£SJfe#7?;*9W';U*K#A^c>g*Bt#i© 

wiL-ti. 1*^*77 *i K^caaitesstiWtti- 

^-^o (flanking) # ~y 9 * D N A £ ?«J £ U X * a. - (re 
scuing) # -y 9 X «> << * xp tz SSt h t§ g£M £ © fin© 

t&«*.*<a*tf*ns (t*vf---^. 1987) e 



ntisu, *gi^s^ ^4. 603. ii2 f i:2ee$nrus7? 

AOWfrtffll5lODNAi<lfA$n5E. c o J i 7 5 X 

E?'J^7*o*-^-i:aet5o 7* n * - 9 - -ae?te 
rIXS^^W-?- * * -y 9 * D N A © 0 « * ffiK ffl (C W 
t5DNAE5>liffl^ODNAi:J;t)p!eoiffltti:*5J: 

EStSo I4Lt7*7^i Kaacfti^iX^TE. col 
i'<^f-'JTrt-C©J5RS(CJ:9itt«L ( ? U •> * ;K 1972) 
. L ( ? l"> * 1969 : ^ — 7f 1982) 0 

ti7 ? * i K ^ CliBSSiS*** ( « 

;L . - 7h'JESSffitt^©Jia) fl:M>X7^y g 
/tie 7*7^; K*Offl|5]^7 ^DNAi^tlf tlO 
9>T;UX9--/A£©raT ©*§&*. K-fcoT. Y/A©dJX€I 
«ir*>i»T. RaDNAEJ'JOffSi:i0ttttSnfc#7 
n7UXi<»ift4, rUSJ DN Ail^fflgli, 
^HteDN A, Ri:?M7^«i^/i5DNA*«^L, 
cniinBteDNA^EltoT 1 ; Ai:j;0iliriiS4$ 

n^^ate^ffi^isits - Kft-r So 



RNA^DNA©Sfl*RfcLtl'4. fffit © 10 [SJ W * « . 
RNA) 0«K-T*5e 

ige^ffift^Ux Bftgi«iSP?oif Li^-<^xyy 

o*>-OUX£7i[iit£^«J5£«8U&StSfeLfc (co-infectc 

fibnti^e iioyyA^^oDNAotti^ii, dn 

AA<»lO'?''f^xy;i.©DNAiffi0T*452<O* 

C5yn^ODNAOCJfrHi:tiT«^nS4, *©* 
•5 ttl >t" O 1 -3 . « it (X ^ «B!DNAOS»i:»A*n 
SftflS&SS© ^^©iie^ 3- Kft4 fctiitfc^ - a 
-©» 1 CD Wtfrt (cff fit" 4 - t UT. Stjoy/AO 
««" t <§f5l©5B 1 © Y J A * t> © h ©Tfc 

fittfiffiSfe >Ob X K J: * # A (inserted) D N Ail£^ 
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A li 9 -f ;u * O pJXffitf* ic Jf <£ t>ixU m* £ « n 0 
Jf ADN At3ERtittoOSJ2oafrl^ HADNAi: 

*. *o «3R^-<* D N AEW J: 0 ±ttizfit 

X5^$n5«B*iix t kitfc^. a Ansae?* as#a 
as?* iH«ESjii*ite^±» y ? l/*^ k«?c» 

tO§^tya; 7 h £tfic HUSKS « LfcC7L^bK 
1 L£-C<DEyjT*S 1990) o 7 9 ^ — T 

?^>FU;^3'<>/N-Y>ffl|*ct><D;:nt>©a£?©E?'J 
is J:tf y; ^&«li&ffiMi£«LT^* (y-^;u^ N 19 
90 a % b) o S4Lfc8*7^ ->-7fiB»^NY VACi 

&t So 

Sfi^ax (FPV) * L < UK* A, ft OR ft* t» 



>7A,i>->r7-oux©ifoi*«ft3S? >/« ? h*< f pv 

**43(w^m^ tifc (f"<7-^x 1988 a) o 

L TBSSaf *fe&ICSa<R3££ nfc (f-f7»?s 1988 a) 

-t tfJfDS*K&*5) i<FPV<^-4i 

(x -f 5 - SI. 1990 ; i K/< •> T - 1990 ; '< - X * A> 
1990 a . b ) o 
F PVlitf? ? x ^ *f X U © T .1: # 7 X JR © OS S O 

? x ? -f ^ xoasiwjefcffiKjBJEi* nris t> (^x*->i-x 
1991) . :®7^ ;i^*< t h*^C*JRSBiw^^Titt3Bffi 

« * © PB S li . ■W;Ux©ffe©l$^©£?&U;tfLT@W 

©££»£*#*.. tni:ioTFPv*SEHo , ?;f 

C fc — 9 h U © y > JB ( lymphoproliferative ) ^ T 



mmtsxv&m ? 9 < -> 9 - ^ 1991) 0 

MiS©**3^CDitoi*£!j&<*-5 ; (1) HaSitG^MDV* 
$St5lfll«SK (2) IfSSiie^MDV^^Wtii 

ax (HVT) *£*f-r «JbAS 3. 

■>+ Fi<MDV(04tt*«*»Lfc (1987) 0 M D V <0 

4ifiMS«S36<^S±K (FFE) 4>K£l;*o » 

y >'<8«4»k:£ 1; s. c©a»icJs^r. ia 

»BHa»iLt£tJ*i4DNAtH!«<&i;, M D Via 
Si<RSSn5^, ISStifc^'f iixe?ll#tta (no 
n-enveloped ) T * 0 . Lfci^t, #ffiifefeT** (/7 
^^rn-itf-J-f 7^-^ 1991) o iflW^iraSSft©©*. 
7 ? o 7 t - y i Kt2«oaa*J J:Cf»BBK (splenic 
enlargenent ) IC * ^ n i ffl 83 © BS © *9 ^ * » -» T B y > 
^9E^a5Ei-i C^-<>^. 1976) • H*HT, Tfigga 
A<g£{t<*n. MHC^7^II (la) 5 (i/ 

r h . 1987) 0 t*itTlBK|-Ctt«<* S14<t$nfcTfiBK 
t±. MD V »: J: s fifticfigte* WT S J: -5 1= S C*A 



1984, 1985) . L tz & •> T , 173 ffi 12 13 fS *? S ifc 

(bursa ) IZfcl^BKfiSO^EfiiftC^i^Of^i 
( > + h . 1987) o 

Cq«3J:CFnff3&ffiCJ:9tttttti?ton* 0 CI <0 « © ®5fc ti . 
• ttlfilfliai ■J'f Axi:J:50*4i:i. 3(2<Di8S£K 

C ©*fc£©8*©ffi£t£fit8 £ ti tt i^<x fBSKJfcLA: 
'J >'«»li, ttfft^fifttSF F Ei;?|?ff^t,n5i 

*iinT^5, c © c £ tiBfflissa^^cD h 5 > x 7 =*- 

£Sfe U >'<S*(i* B8&£lc&J3igJKtt(;:ffiSfc££fih7 
+ 1987) o *^WttftaE»flliLlf LIJCO^ATW 

(*<-f 1976 ; <>f 1985) e B«lBlSl**TMi^ 
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9 ?f->^ffiffitoEIPili, M D V li % K A, X IK tc £ 

3 80<o t>e*<fc* : (i) #nri:g«{t l *tdims i >? -r 
^x. (2) ^«s©«Sftifai»ffi 2 9 -f a, ifcii(3) in 
»^«i:HaLtHVT-)-f/^ 0 ft b fifrft ftTft t> £ < 
ffli^niOii, S«5i:J:DHR$ntHVT7?f > 
Tfc* (1970) o mSO 9 ? f- ti . 9?* 

>©*BttJttB?lftv^ efeCttt <h Bfl*x h u x ic J: 6^F# 
4i J: EBSBifefcJ: ■» T*fe L fcMH*<* S. * t> K . H 
V T Jw J; «feffft<D*?littfl) L tt l» C ft © & ^ M 

DVSfic*<miSLfc:ii:J;Ox 9?^>t;:#<©ifiim£! 

tltz. 1991) o 

(predi lection) tcS-^i*T#>T' s v,/KX9'Ol'X<b L 
T^S^tlT^So L ^ L ttjfi»< £ . j5i£Tti. MDVoy 

'Wl^XO'OUXJiO t>7;U9T's;U'<X9-Ol'X£J;9 
i8£6*nc?3(ailt£&<3> & 3 ii<^b^Tfc5 (ox^. 1989. 
1991) o C©^fe*fflt>T* &&£3£Kft-*-£4>rctt£ 

SVl g BfflfaJtt: (hooolog ) 4>J;tfHSV gDfi@ 
<ti<*4, HSV1 s BtBft* iio 9R£'$n 



(1989) o ffeO^/KX'X fl/7!Si:ti»T 4 gB?g? 

1987 ; ■? - * * *) 3?, 1987 ; ? * S£ x 1990) . MDVjfiJfc 
fflSatc ±5 ti, Bfc&li. 100 kD. 60 k D ii J: CM9 k 

7 7 i5 J: ^ -f -/ * - . 1991) c &D5tti®5felBSa£DX®± 
iaBSaS45tc{S:E L (»Dfi±> J: 1985) , <£ft)£tf* 

*SS?t5t^iin5 C/h»*s 1985) o iHjat^x HS 
V-l s D © M D V *§f5j«: ti o X & J: h* > X (1991) 
2£yi:DX? (1991) tc J: 0 fH]S* tlfce HSV gDti. 
HSVS!fti:S*t -5 tt * tt ftff ART * 5:H</TjnT 
us ('<tU7f^, 1984 ; ? U -7 - ^ x 1985) ■ 

MDVt;:Jt?-S^S©9?^>&a©«mfi£^a6TE£ 

*n'ii^ti;Stto»^MDVgtt*<lilSL/:: ici 
MDVO^ttOjfefiJll4<ftjijn»5a«i«:*7ct Lfc 



L -a T *»9J© g ft (i, M D V eo 

*^Hflo$bCS8Wlis MD VB|f E?tj, # 9 
? - c£> © . CtJSWlwB«<£M D V 

*^B^©sij©g^ti. m d v tpfaiKttti jl c;m d v sgjts 
st l tz & iz ti § m iz m t> ^ t tt o 0 

% O « B£ 

ftif-y^?^ ;Ul:B!It5l)OTfe4, #^^x^^ 
© J: ? 7 f # v U^^^T^i, 



? Iff iiffi ft * # ? ?^^>f /txj:j:t)g2*T^5E5$ 

ft So 

x W AxUi^fift^SC 7?f>i:flfltStOT*S e 
4 L < li . DN AliMD V«ig^ >/^H % fti:MDV 
»*&£-$-*o ttttOM D V « 9 >s<? JHi *? 

?X»>>rAxii*?iL<tt. v 9 : s — 7 4 A,*. 

B iB <P IB * <c » Bfl 

»lHtt, f- £ 'J i- - -fcfii fi^^^^f * to © r 
5 X i Kp S D 4 6 0 ©«ffi^SfJ:tffflfti7^ yi7 
■> -T A X v P 4 1 0OB4^&*«afl«li:*LTi»5. 

3B2EMi. aJHHtt6BiSE*rX5fc* 4 » © ^ 5 x i KpS 

D4 8 eoasfcjfrfcasjitffflftjt?? ->^y ? *r ax v p 

5 5 3 ©a4»ifc*«afti:SLT^4 t 

»38liv A T 1 ffitt*^**- 4 iz*><0-f=7 x i KpM 
P 4 9 4 /iOttfiJ^St'J:c;i§fti7; •>-7 7i';^v 
P6 1 80ffi4Jftt«afl9i:^tTi'i 0 

Kp S D4 6 7©«J5£?7££;J;tf*§|ft;L*7? £/ .=. 7 ■> -f A 
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x v P 7 2 3 0ff£Jttt«^«i:*LT^S 0 

JH 5 Btt. AG^^X*- CC7L-K1L] 
tU»©7*7^; KpMPCSK UO«fitj^£J:y 
tf»i9?i/i70/il-XvP 8 04 Offi^^^«-«St:ff5 

W 6 Btt. *ffltf v hT*4'J#7?U^-f K 

*i J: fflft*. f7 9 *>-7 9 *f AX v P 8 6 6 (N 
YVAC) ©B£DStt*«S:WK* LTl*ft. 

3B7HI1. *m» (&m*tzn&MuzjL 5 1SK»4Lfc) 
£J:Cf7n>g!ILfc8 ( v F P 1 0 8 IU 9 9 > 
S1U fifth lw J: 0 0lES»# Lfc) K-pl*T«D**HJHlc 

* ? 9 X * -f Axy J A©Bf ^®«icM D V 
*»4©DNAEW*4Wt«fflllJl#y *X9-fAXi;:§S 

?I*3-KfttiMDVafi?**||Ls ttatttf. N 
YVAC (9^/i7-)^X) *S&iL#fcJ;tfTROV 
AC (»fi9^7) ffi»l»:i:jfALfc, 

F P Vf|£ (designated) F P — 1 © EB tfc K o I* T 15 & 



O-f i^T'*ofa^7 h BE «fc I* . 9 > x E . U 3 > © 

o - > ^ 'ja-;7i^j|to 7-f ^ziteT^ic^o 

©r7-;SK«:^Sl C E FS8a*T$ 4,t:«»SL, T 
R0VACi»t5«ff0^X (stock virus ) £ £ 

TROVA C S t li T R O V A C ^ - ^ ©ffift C o 
^T©*B»*.StfiU ^7 - 9 *5 J: CfiS*i©£T 11. s 

p F4eaR©^ftioe^iiiHoffi*iftAaa5P^^s^.L 

MDVE^ij^l/X + i- i LTSfflLf.7; •> - T ^ 
i^SttiiN Y VAC (vP86 6)T*^/r„ N Y V A 

cffi^nsi8©KBX9#*<2;*L;tc ii:iO => ^ > ^ 

AXiSWtt^-tr^OfjatBISTfTtt-sfc (RKl 3, AT 
C C CCL37) . 

777; KpMDV517±JJ:c;pUC13gB(ix S 
t* R B 1 B © M D V gDfc.fctfgBSa^^'^B* 
= - Kit-T * D N A E?iJ£ £ W LTl>5c "T 5 X i KpU 
C 1 3 g Bli, M D V O y y i. D N A03.S kbODNA 
KfrttWLTl»5 CHtt R B 1 B) 0 MDVgBi|£? 



*$SLT^5»r>T-*EcoRI-Sal IBifriLTp 
UC 1 3*(C»A-*-*. »ALfcftK-©EMttnx*©X 

it* ( 1989) *KE«*n-cv»a. -/^ x s Fpmdvsi 

7(1. MDVoyy i»D N AOS.2 k b O D N Alftfr ^ S 
f (SttRBIB) . MDVgDiie^f^^f L 

Tl»6»rfr* p U C 1 3 © E c o R ! Slii:»At4. &r 
K-OEWlio79©XK (1991) i:E«*nti^, 
t6 M 1 - gg g 9 ? x-77H>l»NYVAC 

«IXfi«^Xy<tS;ti:iO^ 9?->-79-fAx© = 

? U^"f- K&K©£T©<&£ fi. Y-*<JUW (1990 a. b) 

N Y V A C 3:* L*1H**r£tTl;:*JE-r 5. 

^•SSiS-t c;^5^0JKOKIR 0 ^Ogfi: (y-^ASf, 19 
90a. b) ICfi:E«LfcX^i:J:64Tfl)^jfet^*t 
59*f.=.7ttft*.(* (vP) ©£# 4> 4 fcWEt ft. 

(1) f- i •>* >*^-*2«£^ 
(TK;J2R)vP4lO; 

(2) mantis 



(u. ; B 1 3 R+B H R) vP 5 5 3 ; 

(3) Affi#A<*«0« 

(ATI ; A26L) v P 6 1 8 ; 

(4) J&**&a%tt£? 
(HA;A56R) vP 7 2 3; 

(5) m2.Mam*& I ?ftt* 
(C7L-K1L) vP804 ; £> £ U 

(6) K V#7^U*f K 
- -f 

(1 4L) vP866 (NYVAC)o 
D N A ? o-r->yfeJ:y^fi£ 

fiES $ -fr tz (^r- T *- 1982 ; - * 1985 ; t* 

v f- - 1987) „ «Hi> K7 ^ U7--tf*s >T'J 

- 5 > K *K 'rW^-X^'-^tD^yn/BRL : t ^ 

i-t? vffl, t* - y - o - A - -f >/7>h' -c 

^-r^-fA ^*-<3j--7-i^;u^t>?§fco e . 
co l i *yy5--tfcD?i/y»>»iK-£K-y>#- ^ 

i» /<-f t^r ; A;^^t e BAL-3 1 
V?n7-^4>J:Cf7T-yT4 DNA y # — *tf £ — 

7 5 0 i ii IC J8 >C * 
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■>7t1a 3 8 0 B DNA->>"fc:-*-< F -y-fcffl| ( *-c^ & 
jat*y^-r5f+*>yiK??U^-^K*fflSLfc (/<-^X 

1989) o fiyi£L^J:-?(C ( r * 2? „ 1989) 
-tf (^jKTS?. 1987) *m l»T x -r * * >«**it£ C ^ > 
1977) J: *? D N A*SEyi]ftJE*^f.£ S 

— jV ~7 — "t^7.DNAt-v;l/ tr-*?? 
-<fTi£:££fi£* K r7-f7-i;J:Cfy 
**7>yDNA«fflSK*7 h ( 3 * * *7 * h *U J >V 

»Eot»i:^u > 7--eaasic cpcr) ic* e d n 

AJttlS^fT^ofcc Mffi-x > K? * UT--tf«*r£«OT 
OBAL-3 UT--tfiwJ:i«5Pa«afii3J:c; 

*x 1986) »zi0r5Xi K** £ S*J© D N A teWZX*: 
L to 

-t IS AS tiffin LT*5 C^*-** 1989) . IStt*. -h 

^^<DS4ttai5i:E«LT^6 1982 ; /« 

1989) o 

+ i i? > ^^--tfitfe^ (J 2R) ^^T^f ^tfeCDT' 

- Kp SD4 6 OP«ffi 



miI2^^M-r«.o FpSD 4 0 6lipUC8, 

i:7D-->/$n/:7^->-7H i nd I I I J (ffi 
(1 83. 359 - 88. 377) Ltui e pSD406 J £rHi 

ndl I IfciCFPvuI IT'WBrL. Hindi I 1/ 
Sma I T^IBfLtp UC 8*i:H i ndl I I J © 2E 
<B*£<01.7 kb|fr^^o-->^L, pSD 4 4 7 £ 
B&LtZo pSD4 47(±J2R ({£B83. 855- 84.385) 
Orc4tt«e?i^WUl^o KXiN 1 a 1 I 

I ffi{4Pji::£*nT*;D> ** ih =3 KXiS s p I m&pnz 

So 

£ffl077 >*>r7-A^f|4/:i6i;, p S D4 4 7 
* £ 0. 8 kbcoHindl I I/EcoRISr*-*mJ8L 
T n JJci^TN ] a I I ItttftU 0.5 kbOHindl 
I I / N 1 a I 1 I »rtf* JUIB L fc« T--;UL^^5E^ 
■;i?n#f KMPSYN43/MPSYN44 (E5'J 

Eas^i/Ewsas^2) 

Smal 

MPSYN43 5' TAATTAACTAGCTACCCGGG 3' 
MPSYN44 3* GTACATTAATTGATCGATGGGCCCTTAA 5* 
NtalU Eco Rl 

£ . 0.5 kbOHi ndl I I / N 1 a 1 I S£ tf- £ £ L 

THindl I I /E c o R I TWKLfc p U C 1 8^? 
? - 7* 5 X i K * iz ? o - 5 * £ F p S D 4 

4 9 L ^ e 



-£?<j££*r-f 6 *4PStfW*8 -5 fc «b (c. pSD4*47* 
^•>i7E?iJ?30S s p I (SJ#&*j)*i«fctfpUC/7 
?>-7S&aST®HindI I I TWBtL, 2.9 kbO 

< ? 9 -mprtrnm l ^-»fK-*7--;n 

fc^*'Jrf?n*f KMPSYN4 5/MPSYN4 
6 (E?'JEffl§^ 3 /E?)J!SaiS^ 4 ) 
Hmdlll Smal 

MPSYN45 5' AGCTTCCCGGGTAAGTAATACGTCAAGGAGAAAACGAA 
MPSYN46 3* AGGGCCCATTCATTATGCAGTTCCTCTTTTGCTT 

Noll SSfil 

ACGATCTGTAGrrAGCGGCCGCCTAATTAACTAAT 3' 

MPSYN45 

TGCTAGACATCAATCGCCGGCGGATTAATTGATTA 5* 

MPSYN46 

i:*SL> pSD 4 5 9 ^g*Lfc. 

© 7* 7 7. £ K 4" IC 0.5 k b © H i n 

dl I I/SmaI»rfr^pSD449^t.meLT. H 
i nd I 1 I/Sma 1 TWKL/: p SD459^^^- 
7* 5 X i K £i»e 7-7X; K p S D 4 6 0 L fz 0 

p S D 4 6 0 £: . / - 77^)^3^>/n- 

7-U-hiLTMPSYN45 (EWES ^ 3 ) ±J .fc 
7 J 7'f7-tLTStft20me rt'J^?^^^ K M 
PSYN4 7 CE?']Effl§^5) (5' TTAGTTAA 



TTAGGCGGCTGC3' ) * S3 ^ iz 1 v << -* - E ft 

P 4 1 Ot^7-?K«^fiE |:J: ^SLt. 
aflBfeftg (B13R + B14R) Z>iz#><D7 ? 

X £ Kp S D 4 8 6<0«g 

:ZT»2B^^It4o :7 5 X i KpSD4 19 1±P 
UC8*i:?o-->^^^'??i'-TSa] I G 
( fit S 160. 744 - 173. 351 ) *$ILTl^, p S D 4 2 
2(±P UC 8 * C ? n-->^$n^. ^C?^SteUfc'7 
? ->^7 S a 1 IBIifrs S a 1 I J ( fit « 173. 351 - 18 
2. 746 ) ^§WLT^5 0 tiiilaeKSlST^iu.. Bl 3R 
-B14R (fii K 172. 549 - 173.552 ) LtiTv X 

; KtasStitftl^ p SD4 1 9?-£ffl77>^>/ 
7-iO<ftlSSiLTffllK pSD 4 2 2 *Sfl!77>* 

2 El 9c SMp .fc 0 ^ LT^J, 

L < ^EM* pSD419i> ^ftfc^-T £ C 
pSD4 1 9 ^ N c o I/Sma I TtUtfi R^t E. 
coi i *y y 5--tfo^ u; 'JffifrTy?^ hx> Ki 
Ltaei, = Kp SD 4 7 6 *84ti:ii:J: 

0 > Nco I S5 fir (fir a 172. 253 ) ©£iOEyj5rl»S L 
fz 0 pSD 4 2 2 f B14RO»jJ:3K>'COHpa I I: 
-tOttJerU^ ^fi^irO. 3 k bON ru lTfflBit^i!: 
iD, 7 9 > - "7 ? > * > r 7 - ^ C©0. 



H*¥7-503843 (7) 

3 kb*rtf*i&*L. pSD 4 7 6 ^9»«L^3J kb 
OHi nc mi KpSD4 

pSD 4 7 7 *T7?'>-7uf8«i<B 
#tfJKX* L fc<£«* = ft ffSd -t * LTl'5. pSD4 
7 7 4JOBOOB1 3Rfi^EMi, CI a 1/Hpa I 

- - ;u L * &fi£* U?^tf h'SD22me r/SD 
2 0mer ( E E a S ^ 6/EWEB5^ 7 ) 

CJfll Bam HI Hoa l 

SD22mer 5' CGATTAGTATGAAGGATCCGTT 3" 
SO20mor 3' TAATGATACTTCCTAGGCAA 5* 

tmmt. pSD479 Lfcc pSD479(±Ba 

mH I ffifiro«liB8fe3 K> (Ttt) i^^LTi^. u_ 
ro*-^-<03>Fo-ATTB13-B14 (.u ) X 
9zBHz E . coliK-^-^5^h->^--e^E-^ifc 
>!>iz. K — ^ — =y 9 Y *> ^--eite^^-SWf 63. 2 k 
bOBamH I Br* ( -> + fcf ^ 1983) «r p S D 4 7 9 
O B a m H 1 fflttic^A Lx p S D 4 7 9 B G^IiLfc, 
«7 ? £/ — 7 -< ^ X v P 4 1 0(wJ;S*§ft;LG>*:*!>©#i* 
f* "T 5 X S KiLTpSD 4 7 9 BG*)8l»fc, fe*SH 
X-g a 1 <D?¥£TTfflift;L , 7? -/iT^-f P 5 3 

3^7-^-77-ULT»IILfc 0 v p 5 3 3 KJb-^T. 
B 1 3R-B 1 4R€B*J&<^5ScLT±>eu 



vP.5 3 3 ^^-^-*7? ^^--trE^i 

K > ^ ^ W L W p SD 4 7 7©R*#T , *o^'-7 
7. = KpSD 4 8 6 ^ffl^t« filing iiELtp SD4 
7 7j£p£CDC 1 a I^Hpa l^?^-»i^^7--^L 
t^luJf'Js'? Utf FSD4 2me r/SD4 0me 

ctfli Sad xtio' ttfifl' 

SD42mer 5" CGATTACTAGATCTGAGCTCCCCGGGCTCGAGGGATCCoTT 3 
SD40mer 3' TAATGATCTAGACTCGAGGGGCCCGAGCTCCCTAGGCAA 5* 
Bfllll Sma l BamHI 

iiStSL. ^5X1 K p S D 4 7 8 *m.£Ltz Q C „ p 
SD 4 7 8 ^E c oR I T9)ISrU R^TE. co 1 i # 
i) / ? - ~f CD 9 u / f»ifrT77 > h — > Ki U 3^ L 
T7*-7Xl KpSD478E" ^I*t 5 : i I: ^ 0 , P 
UC/7? ■> — TS^gST-CDE c oR l&S{i£:®i$L;t 0 
pSD478E" ^BamHIiHpa lT!?]lftU 7 — 
-;Hfc&iS^^?ntf KHEM5/HEM6 CE 

WEBSf i o /E^isa^f 1 1 ) 

Bam HI Eco RI Hpa l 
HEM5 5* • GATCCGAATTCTAGC7 3* 
HEM6 3* GCTTAAGATC6A 5" 

c & ts L . x i FpSD 4 8 6 ^S*Lt, *S » 7 

7 •> i T -f ;w x v P 5 3 3lwJ;6*aS5^£D^a6U^^-(* 
T 7 x I FiLtpSD 4 8 6 *ffli't, v P 5 5 3 * M 



^Ufco vP 5 5 3liX-ga 1 CffSTTiBa^? - ? 

A T I (A26L) *^5*-f5*:*><P^ J 7*^ K p M 

P 4 9 4 A <P«fi£ 

;;TS30t^fitJ, pSD414lipUC84>i:' 
^o-->^^n^Sa 1 I B^§^LT^6, A26 
L^«0£ffl9©SfS L < A E?"J 6 tz#>iz* 

p SD 4 i 4* 7? i/-7E^Jf*JdXb a I (&«137.07 
9 ) fcit/pUC/^^y-TS^SJTCH i nd I 1 1 
TWfiL, E . co 1 i # 'J > 7-«tf©^ ^BrfrTT" 
7>H>KiU JteLT7-7^i KpSD 4 8 3 tS 

NAEjf'l^SSiitofcfcl:, P SD483£EcoRI 

(fit« 140.665 fciC^p U C/^ ^ >-7g^S5) ttOISr 

LTifeU r 5 x i KpSD4 84*K£Lfc. A26 

L ^^^«^-{S*^r * * * pSD 4 8 4 «r. A26L 

ORF ({4K139.004 ) ^^^t*^t-±«£©Nde I 

(eS#£j) £>it;A 2 6 L ORF*>^t>r^»cT»OH 

pal (ttil37. 889 ) Tttfi L to 5.2 k b O-C ^ ^ - 

»f * * IS L . 7--^L^^rKt'J^?^U?rf KAT 

I 3/AT I 4 (E^JEffiS^l 2/EWM»-%l 3) 
Nde l 

ATI3 5* TATGAGTAACTTAACTCTTTTGTTAATTAAAAGTATArr CAAAAA ATAAGT 
AT 14 3' ACTCATTGAATTGAGAAAACAATTAATTTTCATATAAGTTTTTTATTCA 

BqI H EeoRl Hoa l 
TATATAAATAGATCTGAATTCGTT 3* AT13 
ATATATTTATCTAGACTTAAGCAA 5* ATM 



£«tSL. A 2 6 LO±ffiO««t^«fixL, A26L 

orf*. ±&i tzmmm&B & \ i i ^ e c o r i ±s -t 

CXHp a I iSWt^fii^'J y >*?-«Ei*T«£»*-fco 
S*Lfcr5^i K*pSD 4 8 5 i»Lfc, p S D 4 8 

SO* 'J >J VA-fflS^OB a 1 I I iE c oR IffiUli 
B^O fcCDTtitil'Ot, pUC/7^-7S&ETO 

EcoRU'XCfBgl I I (tilt 140. 136 ) TOIL, 

hx>KiLTa»tSCti:J:9N 7?^; K p S D 4 
83 C-hJE) t> B g I I I BttiitfEcoR Ifillti* 
L £fixL*^7*S KipSD 4 8 9 t»Lfco 
A26L ORF^^WtSpSD 4 8 9 ir^l.8 kb 
<D C 1 a I ( fit B 137. 198 ) /EcoRV (fit B 139. 048 ) 
ffifrtx pSD 4 8 5i^bOC 1 a I/EcoRV»ftf-£- 
^^t4jH£0.7 kbf'J'JVrt-tlJftit, pSD 
4 9 2 *i4L/:o pSD 4 9 2 <0#'J'J>*-ffi«i:6 
Iti B g 1 1 Ii>J:CfEcoRIIiHt©tjOT*4 e 

T ('< - V U ry K 1985 ; '< - * X 1990) E . c o 
I i^-*-*^? h>^--ei«fc : f : ^^W-ri3.3 kb 
© B g 1 1 l*t7^pSD 4 9 2 CBgl I 1 ffi {ft lw 
#AL, pSD 4 9 3 KBG^il£Lfc. U X * ^ - 9 -f 
^i/Xv P5 5 3 CJ;SJfc&»;Lic:/5Xi Kp SD4 9 3K 



8S¥7-503843 (8) 
-^*S^t5ffift^7 7 i/iT7W;bXv p 5 8 1 £ X 

no •> — Tffltti ^ v P 5 8 

t»i:, ^fi^'J J7?U^-f KMPSYN177 (E^J 
EfflS^ 1 4 ) 

(5* AAAATGGGCGTGGATTGTTAACTTTATATAACTT ATTTTTTGAATATAC 3") 
«ffil'fc£llSKft8tft (">f 1986) t:J:0^7^ 

£ KpSD 4 9 2 0#'J 'J >3(7-<(S«*X^L/:o 
fzf 5 ^ i KpMP 4 9 4 AICfcl'T, SittA2 6L 
OR F^SWf 5 9 ? ->i7DN AaftttI [137.889 - 
138.937 ] £^5*-f*o ? hf^-f^W? 

? — 7ta»;L(*v P 5 8 1 £ pMP 4 9 4 A £ <D IS © *8 
IftioeiiLT, 7?->-7^^8CS*vP6 18i<I 
* £ n . X - g a 1 OffSTtaBI^?-^ t LTWRl, 

gHBE»%gafc^P (A56R) ^^^titfeor?^; 
Kp SD4 6 7 <omSZ 

;:TS4Ht^It5. 9 ? *> - 7 S a 1 I GSflPS 
Bffr (&B 160. 744 - 173. 351 ) tt H i n d I I I A/ 
B&^fiS ({ftBl62. 539 ) iSgLT^i. pSD4 19 
«pUCBi:?D-->^$tit7V>-7Sa 1 I G 

tswtTi»5. i&£*smx (ha) ite^oe^^isi^ 

m4l2CD^Q](CJ:0^-ro pSD419^9? *> — 7E5"I 



[^tpUC/9?i/-7S&ST?)H i nd I I I iz £ K> 
SJSrL. fi^taeti:il:J:9, Hi nd I I I B 
h mm- L fz r? 9 •>-7E?]^B?.i L fz 0 4fi£ L t ^7 7, 
; Kp SD 4 5 6li, 0.4 kbCD»7^->-rE?iJ^£{ffl£ 

;&« omss. iz * nf nft 5 h a iist- a 5 6 rs-^wl 

Tl^„ p.SD 4 5 6 *A5 6R15tEyi|^biaE©Rs 
a I (SJ^e^i ; &B 161.090 ) £ J: V Z. O it £ =F <D 5k fi* fi 
<CDE a g I (&H 162. 054 ) TttJSit 5 : i I: ^ 0 A 5 
6 R BS-%E?J*B^« L tz 0 pSD 4 5 6 ^^3.6 kb©R 
s a I / E a g I ^H-»ifi^*ISL 7 - - ^ L t p 
Gjt'J^7?Utf KMPSYN59 (E?«JSS»§^ 1 5 ) 
, MPSYN62 (E^IEfiSf 16) . MPSYN60 
(E?IEaStn),fci0MPSYN61 (E5'Jgffl 

Rsal 
MPSYN59 5* 

AC^CGAATGATTTTCTAAAGTATTTGGAAAGTTTTATAGGTAGTTGATAGA- 
MPSYN62 3* 

TGTGCTTACTAAAAGATTTCATAAACCTTTCAAAATATCCATCAACTATCT 5* 
MPSYN59 -ACAAAATACATAATTT 3" 

BqM 

MPSYN60 5* TGTAAAAATAAATCAC Hill ATACTAAGATCT- 

MPSYN61 3' TGTT7TATGTATTAAAACATTTTTATT7AGTGAAAAATA7GATTCTAGA- 

Sma i Pst l Eao l 
MPSYN60 -CCCGGGCTGCAGC 3" 
MPSYNSl -GGGCCCGACGTCGCCGG 5" 

ciSeU A56R ORF^ixSSODN AEf'J^S« 
5JcL, A56R O R F L * M 'J > *J -ffi* £ a 



ilftit, 141^7^77; KUpSD 4 6 6 T*4, P 
SD4 66*07? -> — TX5^«x {ftB [161.185 -162. 
053 3 ^SSLTl^c pSD4 6 6*©X*SHftlim4 

7 7 ->i7 1 1 kDa"/o*-?-©3>hu-;UTT 
(/< - V U v h 1985 ; 1989) E . c o 1 i K 

-^-^7? h>/--e^§WLTl>53.2 kbOBa 1 
I -I / B a m H I CSS***)) ( * b' 7 1983) £ P S 
D 4 6 6 <D B a i I I SS {ft K # A L * pSD466KBG 
^USiLte 7* 5 X £ KpSD4 66KBGIil'***- 
9^;l/XvP6l8lU6ffl»ili:S^fc. A5 6RA<X 

^^7?*> — T , 7'C;UXvP7 08 ; £-X-ga 1 (DSST 

S4f*77Xi K p S D 4 6 ltm^T<-?-rt^? 
b •> * E*J£ v P 7 0 8 * £ L fZo pSD4 6 6 
^EcoRI/BamHITttHfiLsfil'TE. coli 

L /: I i i: j: 0 x EcoRI. Sma I i>J;CfB amH I 
SS {ft p U C / 7 9 •>-7g^ffliP^l^r$tlTl>5: £ 
fcfifc^TIi. pSD467(ipSD46 6£|p] — 
v P 7 0 8 £ P S D 4 6 7 £©&5©tS&*-<0*3&£ LT, 
tgfti7 ? ->-7?;^S:at*v P 7 2 3 ^?9fco vP72 
3 11, X - g a 1 OS£TT-aB^7*7-? £ LTfiKiLt, 



— 8 — 



RgZq+a f C 7 L - K 1 L 3 >£X9z-*-Ztztf><rj-r^7>i K 
pMPCSK 1 Aoaigg 

CZ-CffSES^^^t-io pMPCSKUOHfiC, 
•/J^y?o->*fflv»*: 0 P SD4 2 OiipU 
C8i:;o-->r?n/:Sa 1 I HT*S C pSD4 
35ttpUCl8i:?n-->^^fcKpn i FTJb 
£ e pSD 4 3 5 ^Sph ITWIRLx SJieLTpSD 
pSD4 5 1i:i3^Ts Hindi I 
I M^OSph I Btt (Gi IE 27. 416) OSfflOD N AE 
F'J fifi*£ S ntl^ (>< - * 1990) o p S D 4 0 9 

lipUC8i:?D-->^tlfcH i n d I I I* MT*> 

7 * •> - 7 * S> [C7L-K1L] itS^?-?**-* 

col i — 9 — H ^ 9 y -> ^ — £ ft $5 IC 7. ^ — TM 
2L^^1 ( r*^. 1990) izWALfz. pSD 4 0 9 4> 
© B g 1 1 ISStt£Bfc£-f**:«>i;:, 7* 5 x i ■> 
-TE^JcpCDBg 1 I I (fitB28.2l2) fc J: p U C / 7 
? /-Tg^ffiTCB a mH IftUIHiL, JI6LT^7X 
i KpMP409B *ft2fix L p M P 4 0 9 B ^if© 
Sph I SI fit (fcB27. 416) TttJ^L^e £ iix * U 7 7 
U * K 

Belli 

MPSYN82 (SEQ ID NO:l9) 5* 

TTTCTGTATATTTGCACCAATTTAGATCTTACTCAAAA 
TATGTAACAATA 3' 



»^¥7-503843 (9) 

«:fflo^5e«g:KR» 1990 : ~ >-r 7 *. 1986) 

li*0M2LBff^E7U*lfc£l,*o£fi£Lfc:/?Xi Kp 
MP4 0 9 D (i. ±i£L^J:7tlM2L5c:5^ffilc»A$n 
/:BfOBg I I Iffitt*dfiLTl»4, 1 1 k D a ©7* 
a^-^-03> hD-;i,TT - V U * 1985) 
E. col iK-^-^7n^-^*dfiti3.2 k 
b © B a m H I (SJjjtf)) /Bj I I I *t ? B g 

1 I lTCJffitfcpMP 4 0 9 Di:»ALfc. UX^a- 
7 7 ^79^ v P 7 2 3KJ:**&»*.©*:«>©ift^ 
{*7*7 X i KtLT, ££E Lfc^7XiKpMP 4 0 9 D 
BG (r*^. 1990) tm^tZo M2U^Ii:|A$n 
iz^~ 9 - fS ^ 9 hv^-^*S*t5ffl*i7r>r7 
7-fiUxvP784£ % X-ga lO»STT7^-r? 

7 ? i/^Tite^ [C7L-K1L] *<X* Lfc77X 
i K £ S m a I *5 A H i nd I I I TtDBiLfc p U C 8 

* k a * a ft r * e. coi i * >j y 7--ifo? ok 

frT77>H>KHfc. 7 7 — THindl I 1 
CE5ij^^i5£77>+>/7-A^, p S D 4 2 0 £ 
X b a I (<fclE 18. 628) Tfilffi U l£ V* T E . c o 1 i # 
'jy7--tfon; i >lfrT77>hx>KU, Bgl 
1 1 (&K 19.706) TWBft5:ii:J:t)^/:. -7 ? *> ~ 
7 H i nd I I 1 KE^I)^^i4t77>+>y7-A 
pSD45UBgl I I (fit«29. 062) fc E c 



oRV ({1S 29.778) TMBt t 5 : i i: J; 0 <4 to £fi3c L 
KpMP581CK«, Hindi I 1. C * 
© B g 1 I I SItt CttK 19. 706) iHindl I I K * 
© B g 1 I 1 SS& CffiK 29. 062) <h ©S3© 9 ? >-7E^l 
i<^7« 7* 5 X i KpMP5 8 1 CK*C7;y 

7 ? ■>^7X*&&STiBf'i©DNA*|»£rs*:86lc. 
7* 5 x i KpMP58 1 CK*9^- 7E?i](^0N c o 
I SJifc (fit«18.811;l9.655) TW»U Ba 1 - 3 1 i 

KMPSYN233 (Eyj!E»S-%2 0) 

5' TGTCATTTAACACrrATACTCATATTAATAAAAATAATATTTATT 3' 

Ufc5S«fiSC«Slft (^r^-r-y^. 1986) * f£ L „ £ 
SxLfcr7^i KpMPCSKUli, 127?->-=-73K 
[C7L-K1L] *a$LTi»S9 ? ->i 7EW 
ft 3 18. 805- 29. 108*><X5* LTWo e 7?>-7tfi&*{*: 
vP7 84£^^"fo-<-*-;tfT? h*>^--t'ipMP 
CSKUiOHCtSjftiCgliLT, 7 7 ^ 7 ^ * 
Sg»vP 8 0 4 ^{§in^ o vP8 0 4(i, X-gal 

CI4L) &X9jL-fZti#><D-f*7*i Kp SD 5 4 8 Q« 
fix 



Z w T3& 6 HtSJfc-r-S. r77i>*pSD 4 0 5l^ 
pUC84ii:?o-->/$nt7?i'-7H i nd 1 I 
I I C CI K 63. 875- 70. 367) ^tWLTl'i, pSD4 
0 5*7 ? ->-7E?JrtOE c o RV (ffi flt 67. 933) *> i 
£5pUC/7?*>-7&£aiT-©Sma I "C ttJ Ifi L . £ & 
LT7*77; Kp SD5 1 8*3iJfiSLfc, p S D 5 4 8 © 
«5x-(wffll**£T©77 ->-7*ilfB»rK-©(ft*SaS£ LTp 
S D 5 1 8 *m ^fc 0 

7 ? >-T I 4 Li»£ : ?(±aM67. 371 - 65.059lci; X A, 
I 4 L ©G^^fS]*** 6 E©$c91lC J: 0 I 

f§* ^Atc. P SD518*BamHI (<fc«65. 381) J3 
.fc OH p a I ( {4 H 67, 001) TWSiU E , c o 1 i * V 
y -7 - -tf © ? uy -)ISifr^^>T77> hx> Ki L fc 0 
C04.8. k bO-<^ ^ -Brfrt, 9^->-TllkDa7* 
D^r-^-©3>hD-;l,TT (/< — v 1/ ^ y&^ 1985 ; 

X^P. 1990) E- col i^-f-rt^Chisy- 
-tfiS£?-££W^-£3. 2 kbOSma l*t 7 1- ( > + t* 

1983) iiifeLT. Zki KpSD524KBG 

*^J5xLfc e 9V>i7f -f^xvP 8 0 4i:J:«ffl»i 
0/:J!>0(ft^«:7-7 7; Ki LT p S D 5 2 4 K B GtIB 

i4Lite^j&<ffl^WicX5^L^&aicK-^-7y 

7 7 h •V^-'tf^^WtiJflfti 9 ? *>-7"7>f;l/^vP 
8555^ X-ga I C?£TTr^-7*7-? i IT$ 



9S. L fz o 

vP 8 5 5 i^ I 4 L ORFOSOOBjjiiJ:^^- 
9 -tf ? 9 Y ■> f - * * XX? Z> ?z to IZ ^ X&-?^ X i K 

7;'>-777>+>^7-A^gD-«ri;pUC 8 4> n *B * 
An. SS&!ji:5B6EIi:^L/:c 
£ ffl 7 ? x — T 7 ^ >+>/7-i^§gti<; * - 
; Kt«lSt5fci(>i:^ pUC8*BamHI/E 
c o R I TttJBfi U JU Lfc&tft* >; ^5 ? U * T K 

518A1/518A2 (E^JEaSf 2 l/E?»JKttS 
f 22) 

BflEQHl Rsa l 

518A1 5' GA7CCTGAGTACTTTGTAATATAATGATATATATTTTCACXrTATCTCAT 
518A2 3' GACTCATGAAACATTATATTACTATATATAAAAGTGAAATAGAGTA 

fiSJIl EcoRl 
TTGAGAA TAAAAA GATCTTAGG 3* 518A1 
AACTC7TAI IMI CTAGAATCCTTAA 5* 51BA2 

i«gL,.y77; Kp SD5 3 Ui^fiJcLfc. pSD5 
3 1 £ R s a I (SS^ft) ±5J:c;b amH I TfiJBrU 2. 
7 kbOKM-Bffrt^BL/:,, P SD518^Bgl 
I I (&S64.459) / R s a I (&B 64.994) TttlRL, 

0.5 k b comn^mm. l tz 0 2 KDmprtgnzmtz lt, 

P S D 5 3 7 £BJ£ L PSD 5 3 7 I1, I 4 LB|f E 
^J©7£<Bq©5t£ni7 9 : s —7 7 r> >+>^7-A$§fL 

-> — T 7 ^ >+>^7-l^§StiK; ^ - 
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7 7 X i K^r«fixTc^i6ll. pUC8*BamHl/E 
c o R 1 TWffrLx T^-;ULrt^Ex^ U 7 ? U * K 
51BB1/518B2 ( E SI a S # 2 3 / E W IE© S 
#24) 

Bam MI fifllll Sma l 
518B1 5' 

GATCCAGATCTCCCGGGAAAAAA ATTATTT AAL1 I I I CATTAATAGGGATTT 

5 1 6B2 3* GTCTAGAGGGCCC I Mill I AATAAATTGAAAAGTAATTATCCCT AAA 

Rsa l EeqRI 
GACGTATGTAGCGTACTAGG 3' 51BB1 
CTGCATACTACGCATGATCCTTAA 5* 51BB2 

iieLT, ^7 * i KpSD 5 3 2 *JBsSU. pSD 
5 3 2 * R s a I /EcoR iTtOBIrU 2. 7 

k bO^^^-firfr^^CLto pSD518^9?i/- 
7EyJrtOR s a I (&K 67.436) *J-fctf7?->-7/p 
UCg§ST©£coRIi:J:t)tt»}U 0.6 kbOi^ 
HRLfc, 2oOBrfr^i ti;*^LT, I 4 L«fE 
?'J © :£ 8! © S£ «7 ? ^-7 7 7 >+>r7-At§^L 
T V* * p SD5 3 8£Jt2fi£Lfco 

Sffl7?y-777 >*>^7-A£p SD 5 3 8 * *> 
©0.6 kb©EcoRI/BgI I ISiRt LT^BLx 
EcoRI/Bgl I \-CV}&itfzpSD531<9 9- 
^-7X£K*l-igeLfco L fcT^ * S K p S D 5 3 

OifflSanO.6 kb07r>^7DNA*fft4#iJ , l>* 
-ffi«i:iO I 4L ORF (fit B 65. 047- 67.386) £r S 



HftJ^tr^O^-To pSD 5 3 9 ©pUCR3J8B^i:iJit 
h->* r --tfEy]©i§&*7?->-7'7-<' 
;Uv P 8 5 ^ h->^--eE^JtCi:5 

9jtgte©*Sffi»^*fi^5fc*(w. 7 ? -> — T 1 4 L X 

h * P SD5 3 9^t>pRC 1 l*i:^»Lt, 
COpRCl 1 (± . ±'C(D<-9-# J 7 9 h %U 
iU 'J -J > *7 - ffi* C iOSIft^^pUC OK9<» 
T£ 5. (3 »; 1990) o pSD539£EcoRI 

/ P s t ITWKL, 1.2 k bOSK-^^RL^o C © »i 
K-*EcoRI/Ps t ItttlBiL^pRCl 1 (2. 35 k 
b) CieL, pSD548^J^fi£L^ B pSD548t 

5 5 iOWOtift^Ctali LT> 7?->-7£;^SS:&«; 
vP866 *<^^n^ 0 vP 8 6 6li, X - g a 1 © £ 

*§ & ;L 7 ? •> — 7 7 >f A x v P 8 6 6 ^*ODNA*, 

SiL/ie S1FBtR«llif WLttOT^^fco t- > -7 U - h 
c L T © v P 8 6 6 is£V±&Ltz S-oCDX&Ei&fflSliz 
WTo (flanking) 7*7-<~-£ffll.^*U>7--e£g3 
SIC (PC R) C=. >Y Jl*rm* 1988) i 0 . f )R ft 
t-f XODNASffr^gfeLfc. X5*&£S>©KiS©J§7 
£DPCRl£Rfr(OE«^lffi:J:0» «£©a<~JtSLitfc 



I*SSt5tt!ft^7r>i77^^AvP 8 6 6 t, 7 
r>-79?f >Stt TNYVACJ £ L «, 
gg$Sffl2 - 7*-7Xi K © « Ig 
F 8@gTtDagSA7'77; i Kg>«a 

- KpRW73 1. 1 5«TROVACy;i»D 
NA^t»?o-i>/Lfcl0kbp©Pv u I I - Pvu 
I IRfr*dWtTi»5. ? 9 1- KEW* 3660 b p © 
P v u I I - E c o R V|Bffr©^^Offi(wO^T^S Lt e 
C © E ?'J fi £L T © £ S T- & * (EWEaS§2 5) 

1 GATA7CTGTG GTCTATATAT ACTACACCCT ACCGATATTA ACCAACGAGT 
TTCTCACAAG 

61 AAAACTTGT7 7AGTAGATAG AGATTCT7TG ATTGTGTTTA AAAGAAGTAC 
CAGTAAAAAG 

121 TGTGGCATAT GCATAGAAGA AATAAACAAA AAACATATT7 CCGAACAGTA 
T7TTGGAATT 

1 81 CTCCCAAGTT GTAAACATAT TTTTTGCCTA TCATGTA7AA GACGTTGGGC 
AGATAC7ACC 

241 AGAAATACAG ATACTGAAAA TACGTGTCCT GAATGTAGAA TAG ! I I 1 I CC 
TTTCATAATA 

301 CCCAGTAGGT ATTGGATAGA TAATAAATA7 GATAAAAAAA TATTATATAA 
TAGATA7AAG 

361 AAAATGATTT TTACAAAAAT AACCTATAAG AACAATAAAA A7ATAATTAC 
ATTTACGGAA 

421 AATAGCTGG7 TTTAGTTTAC CAACTTAGAG TAATTA7CAT ATTGAATCTA 
TATTGTTT7T 

461 TAGTTATA7A AAAACATGA7 TAGCCCCCAA TCGGAT6AAA ATATAAAAGA 
TGTTGAGAAT 

541 TTC6AATACA ACAAAAAGAG GAATCGTACG TTGTCCATAT CCAAACATAT 
AAATAAAAAT 
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601 TCAAAACTAG TATTA7ACTG GATG7TTAGA GATCAACGTG TACAAGATAA 
TTGGGGTT7A 

661 AT7TACGCAC AACGA7TAGC G7TAAAACTC AAAATACCTC TAAGAATATG 
CTT7TGTGTC 

T2i GTGCCAAAAT TTCACACTAC TACTTCTAGA CACTTTATGT TT7TAATATC 
CGGTC7TAAA 

7B1 GAAGTCGCGG AAGAATGTAA AAGACTATG7 ATAGGGTTTT CATTGATATA 
TGGCGTACCA 

641 AAAGTAATAA TTCCGTGTAT AGTAAAAAAA TACAGAGTCG GAG7AA7CAT 
AACGGATTTC 

901 TTTCCATTAC GTGTTCCCGA AAGATTAATG AAACAGACTG TAATATCTCT 
TCCAGATAAC 

961 ATACCTTTTA TACAAGTAGA CGCTCATAAT ATAGTACCTT GTTGGGAAGC 
TTCTGATAAA 

1021 GAAGAATACG GTGCACGAAC TTTAAGAAAA AAGATATTTG ATAAATTATA 
TGAATATATG 

1081 ACAGAATTTC CTGTTGTTCG TAAACATCCA TACGGTCCAT TTTCTATATC 
TATTGCAAAA 

1141 CCCAAAAATA TATCATTAGA CAAGACGGTA TTACCCGTAA AATGGGCAAC 
GCCTGGAACA 

1201 AAAGCTGGAA TAATTGTTT7 AAAAGAATTT ATAAAAAACA GATTACCGTC 
ATACGACGCG 

1261 GATCATAACA ATCCTACGTG TGACGCTTTG AGTAACTTAT CTCCGTGGCT 
ACATTTTGGT 

1321 CATGTATCCG CACAACGTGT TGCCTTAGAA GTATTAAAAT GTATACGAGA 
AAGCAAAAAA 

1381 AACGTTGAAA CGTTTATAGA TGAAATAATT GTAAGAAGAG AACTATCGGA 
TAATTTTTGT 

1441 TACTATAACA AACATTATGA TAGTATCCAG TCTACTCATT CATGGGTTAG 
AAAAACATTA 

1501 GAAGATCACA TTAATGATCC TAGAAAGTAT ATATATTCCA TTAAACAACT 
CGAAAAAGCG 

1561 GAAACTCATG ATCCTCTATG GAACGCGTCA CAAATGCAGA 
TGGTGAGAG A AGG AAAAATG 

1621 CAT AG! II 1 1 TACGAATGTA TTGGGCTAAG AAGATACTTG AATGGACTAG 
AACACCTGAA 

1681 GACGCTTTGA GTTATAGTAT CTATTTGAAC AACAAGTACG AACTAGACGG 
CACGGATCCT 

1741 AACGGATACG TAGGTTGTAT GTGGTCT ATT TGCGGATTAC ACGATAGAGC 
GTGGAAAGCA 

1801 AGACCGATAT TTGGAAAGAT AAGATATATG AATTATGAGA GTTCTAAGAA 
GAAATTTGAT 

1861 GTTGCTGTAT TTATACAGAA ATACAATTAA GATAAATAAT ATACAGCATT 
GTAACCATCG 

1921 TCATCCGTTA TACGGGGAAT AATATTACCA TACAGTATTA TTAAATTTTC 
TTACGAAGAA 

1981 TATAGATCGG TATTTATCGT TAGTTTATTT TACATTTATT AATTAAACAT 
GTCTACTATT 

2041 ACCTGTTATG GAAATGACAA ATTTAGTTAT ATAATTTATG ATAAAATTAA 

Gataataata 

2101 atgaaatcaa ataattatgt aaatgctact agattatgtg aattacgagg 
aagaaagttt 



2161 acgaactgga aaaaattaag tgaatctaaa atattagtcg ataatgtaaa 
aaaaataaat 

2221 gataaaacta accagttaaa aacggatatg attatatacg ttaaggatat 
tgatcataaa 

22bi ggaagagata cttgcggtta ctatgtacac caagatctgg tatcttctat 
atcaaattgg 

2341 atatctccgt tattcgccgt taaggtaaat aaaattatta actattatat 
atgtaatgaa 

2401 tatgatatac gacttag^ga aatggaatct gatatgacag aagtaataga 
tgtagttgat 

2461 aaattagtag gaggatacaa tgatgaaata gcagaaataa tatatttgtt 
7aataaattt 

2521 atagaaaaat atattgctaa catatcgtta tcaactgaat tatctagtat 
attaaataat 

2581 tttataaatt ttataaattt taataaaaaa tacaataacg acataaagat 
atttaatctt 

2641 taattcttga tctgaaaaac acatctataa aactagataa aaagttattc 
Gataaagata 

2701 ataatgaatc gaacgatgaa aaattggaaa cagaagttga taagctaatt 
(III icatct 

2761 aaatagtatt attttattga agtacgaagt tttacgttag ataaataata 
aaggtcgatt 

2821 tttactttgt taaatatcaa atatgtcatt atctgataaa gatacaaaaa 
cacacggtga 

2881 ttatcaacca tctaacgaac agatattaca aaaaatacgt cggactatgg 
aaaacgaagc 

2941 tgatagcctc aatagaagaa gcattaaaga aattgttgta gatgttatga 
agaattggga 

3001 tcatcctcaa cgaagaaata gataaagttc taaactggaa aaatgataca 
ttaaacgatt 

3061 tagatcatct aaatacagat gataatatta aggaaatcat acaatgtctg 
attagagaat 

3121 ttgcgtttaa aaagatcaat tctattatgt atagttatgc tatggtaaaa 
ctcaattcag 

3181 ataacgaaca ttgaaagata aaattaagga ttattttata gaaactattc 
ttaaagacaa 

3241 ACGTGGTTAT aaacaaaagc cattacccgg attggaaact aaaatactag 
atagtattat 

3301 aagattttaa aaacataaaa ttaataggtt tttatagatt gacttattat 
atacaatatg 

3361 gataaaagat atatatcaac tagaaagttg aatgacggat tcttaatttt 
atattatgat 

3421 tcaatagaaa ttattgtcat gtcgtgtaat cattttataa atatatcagc 
gttactagct 

3481 aagaaaaaca aggactttaa tgaatggcta aagatagaat catttagaga 
aataatagat 

3541 actttagata aaattaatta cgatctagga caacgatatt gtgaagaact 
tacggcgcat 

3601 CACATTCCAG TGTAATTATT GAGGTCAAAG CTAGTAACTT AATAGATGAC 
AGGACAGCTG 



F 8 £ffrLfcR3f9#©SfllB€-CtfDE?imTifc£Lfco 
&K496 T-SEffi 0 f^liHte L, ffiB 1887T» iff -5 0 filT 
i:ffi«t5J:?i:, &S 780 2^ h {£ S 1 927 * T <D X 5fc SI * 

"T 7 * i K p R W 7 6 1 ti . 2429 bp©EcoRV-E 
c oRV«^^§^t5pRW7 3 1. 1 5 "7 ? o - 

> T * * 0 77a; KpRW76l*5££l=Xba I Tffl 
Bfi L , Ssp ITgS5fr^;ctt)^L^o 3700 b p<5X b a I 
-Ssp I /< > K «■ m IR L , Tz-^LtllH^'Ji? 

KJCA017 (E?iJEa§f 2 6) £J:C/ J c 
A 0 1 8 CE?'JSSffl§^ 2 7 ) 

JCA017: 

ctagacactttatgttttttaatatccggtcttaaaagcttcccggggatcctta 

TACGGGGAAT AAT 3" 

JCA018: 

attattccccgtataaggatcccccgggaagcttttaagaccggatattaaaaaa 

CATAAAGTGT 3' 

t m t* t tz p 

Z<D&f*izjL9*&.ltz7z?X i K * p J C A 0 0 2 £ 

VfiLtz 0 

7--;H^-p±t--ei/: ( kinased ) yf M =T ? 9 U 
#f-KCE205 (E*JEaS#2S>*iJ:tfCE2 06 
(EWEaSf 2 9 ) 

CE205: 

GATCAGAAAAACTAGCTAGCTAGTACGTAGTTAACGTCGACCTGCAGAAGCTTaT 
AGCTAGC7AG I i i , I AT 

CE206: 

AGC7A7AAAAAC7AGC7AGC7AGAAGC7TC7GCAGGC7CGACGTTAACTACG7AC 
TAGCTAGC7AG77T7TCT 



^pJCA002cOBamHI±JJ:c;HindI I I SI fit 
K»ALTpCE72*jg«t«:ti:J;9, iB Un © 7 o 
-->rgUffi^pJ CA 0 0 2 fi:§W$^/:c 

ESt5/r»i:, 7 5 7.x KpJ CA02U«fiJLt, 
P R W 7 3 1 . 1 5 (HiEL^) ^bO4900 b p£DP v u 
I I-Hindl IBrfl-£p7*;U-X?U'7*hSS K* 
(ij *) 7 * Jl,— T tfU 5->*s-70^h-7^>'i^) CD S m 
a I Si & *>* «fc £f H i nd I I ffitti:}? At o : i l: i; D , 
^57; KpJCA021*»fc. R^TpCE72^b 
© B g 1 I I^^EcoRliT©»}fr^pJCA021 
© B g 1 I I ii^CfE c oR iaj&i:»et5:ii;i?) 
p C E N 1 0 0 Zm$L L fco 

MDV g BE?i]^TROVAC»i:i$At4fcfeg)^7 
X S K CP « BE 

*U>7--tfai0SJC (PCR) KJ:9g£Lfc3-P<D 
mKfrftA? 5 X i K«D«S£K*£T*ofc. 1 IC J: 

*? x MDV g BiSG^O 5 ' 3fc«6*Wr 5iE«tt A T G : 
ATGEE4>l-lii£L/: , 7? :> — T O -f ^ x H 6 7 o -fc - 
* - £ £W L *:8r#- L - O S JC O *b ic* JffiiB 
t^H6*ro^r-^ - (f- 5 - ^ N 1988 a x b ; 
1989) t^^i* Z>~? 5 7. x KpRW 8 2 5 ^ 7">^U- 
htLTHs ^'J^?H^f KRW 2 9 7 (E^JEJS 
§t30) *5£tfRW29 8 (E*Jffi»S^3 1) 
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RW297: GACCTCCTCGACAATACGACTCACTATAGGGAG 
RW298: 

gaagaatatgcaattccgcctaaaatagtgcattacgatacaaacttaa 
RJC2i:J:0, TTTTTTTEJUi'TATT C T T I: 

1987) o S4L/:B}fr03' 3fc*Sfc. 5 £ 3 ic £> i,* T M£ 
LtlSifrOS' ^^iffitfi^ti-fco £&2tc*J^T. MD 
V gBBg-%Ey!]2-£W-f*^-5*e KpUCl 3gB* 
T->-ru-hiLTffl^x ^'J^??^f KRW299 
(E?fJt2ffiS-^3 2) fiJ:tfRW300 3 
3 ) 

RW299: ATGCACTATTTTAGGCGGAATTGCATATTCTTCCTTATAGTTATTC 
RW300: ATATCTACGATGATTTTCTAGGTTCGGGACATTTTC 

5^3t;J:t). MDV gBifi£^©3' ^JS^SBt 
SIRfr^SiL pUCl 3 g B(:^infc*!§^E?H 

hHTH\ RW301 (E?'JSaS#3 4 ) £ J: R 
W 3 0 2 (E*Jffia*# 3 5 ) 

RW301: GTCCCGAACCTAGAAAATCATCGTAGATATTTTCTG 

RW302: CCTCAGGAATTCGTCGACTATTTACACAGCATCATCTTCTGAG 



?§S¥7-503843 (12) 

CRi:£i»T, ^M7-RW 2 9 7 ( E*J I£« S «f 3 0 ) 
fc*it;RW 3 0 2 CEWEaS^3 5) © x > 7 U - h t 
UTffl^fco ftt*fi<J';i250 b pOPCRffi^«s^*BL, 
HincI 1 TttBrL, HincI IT0HL/:^7X; 
KpCENl 00*i:t*AltpRW87 USS*Lto 
F 8^<0»A^tfiiLToTR0VACy;ADNA^d 
WtopCENl 0 OORil^l^xSUl^, ^5 
x i K p R W 8 7 l^SS^flKXba ITWKL, 
tt«l^»l8t, Af 1 I 1 T^ttJBrLTs 7. 7 kbpOffr 
**JHttLfco ^ 7 X 5 KpUC13gB*Af 1 I 1 * 
iCFXb a I U gBBg^8tt*^W-a-*s £fi£ L 

t2140b pOBrfr^ PRW8 7 l^iR9*n/:7.7 kb 
pOBfrM-*i:»ALto : K p R W 8 7 8 

tTROVACCiSi n v i t roiag&*_«£7?UX* 
a--)^^HTffl^T, ffl»^»v F P 1 0 8 SrR* 
L tz 0 

MDV g B £ 7 ? > — Tfr'fA-atfrirffA'g'SfcftO'T' 
-y * i K CD « fig 

fiij2LfcpRW 8 7 8 ^Hinci ITWttU *7 ? •> 
-7^;i-XH6^D^-^ lc£f£ LtMDV gBFg 
8 kbp©»iH-€-x *7 ^ >■ — T 1$ A ^ 
■7^i Kp SD 5 5 3 VCOSma IS5fl[i:l?AU ^5 
X i KpRW 8 7 9 ^R*L/:« :T ^ x ~ K p S D 5 5 3 



VCii. ,<-t7*m. ( 1 989) (C J: 0 n ^ 7g - iaH« 

K iz *> T * 9? y-TO^^AK 1 Litfc^ii^^^'J 

-Aflizt&BLTiitU y-KA^ ( 1990 a. b) I: J; *J 
I£«£*i;tATieiiS (SK0^A25Ui^A26L) 
E & L it «, p U C 8^^ ^ JPaSS 

■7 x i KpRW 87 9*NYVAC CvP866) 

i n v i t r ot§ftii:iit^ A^i L 

5 * & 31 L fz o 

MDV gD^7 7->-? f >^^A^l:P\t^^>!itD7' 

5 X i K g> « gc 

4o©P CRSC^f l>Tlf A77a ; K * g £ L ^ « 
i:ii^Ts ^7a - K%pRW 8 8 0 *f >ri/- 
hiLTffll'T, MDV gDit£?©53iEATG^eS 
H5rot-;-OATGi:J:t)MDV gD5' E ?'J 
!i3ls L it 9 ? ■;/ 7 7 -OU X H 

^^c^K-^S§3fL^o 7 ^ X i KpRW 8 8 0l^ F 1 

6 If AE* O #63 i£ ifi £ T I- ig fs L tz * l^icOH 6 

liRW 3 8 9 (E?'JCaS§3 6) fciC ( RW 3 9 0 (E 
?'JEfflS-% 3 7 ) 



RW 389: TGAGATATATCTAAAGAAGAATACTTTCATTACGATACAAACTTAAC 
RW 390: TAATATAATCTTTTATAC 

S2±>*ic;S3©PCRSCi:ii^tH pMDV5 17 
^f>^U-biLTffi^/: s ^5Xi KpMDV5l7 
ii . pUCl3<OEcoRlT-pA$n^MDV g D it 
£^£-£WrS5. 2 k bODNAlfritliLTl^. R 
JDGDgtfMi. 2o<Df«3glTTTTTNTIsf^3i:5LT* 

1987) o *2©KJ6lcdsfc*T* t^?;utf KRW3 
8 6 (E?'JEa§^3 8) £ic;RW3 9 1 (E?'JE»S 
f 39) 

RW3S5: CCGTTCAGCTTCTTCGTCAATGGTACAACACGGCTGTTAGAC 
RW39 1 : GAGCGGTCGACAAGCTTATAGGCGGGAATATGC 

^^7^-iLTffi^T, TTTTTTTTTfcTTC 
TTCTTTi:SSLt, 

»3©Sa;i:*i^T, *U7?Utf KRW387 
(£^IS9Sf U) iJ:^RW 3 8 8 (E^'ISffiSf 4 
1 ) 
RW387: 

TGTTGTACCATTGACGAAGAAGCTGAACGGTTTGCATAGTTTGTTATC 
RW3S8: ATGAAAGTATTCTTCTTTAGATATATCTCATCCAC 

^T. EJilTTTTTTTGT *E7'J C T T C T T C 
G T C£55 L tzo 
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«Dfc»i:RW 3 9 0 (E*JiSfflS#3 7) fciC/RW39 

1 (£5<IEaS^3 9) i:-tt)gfe{l:Lf. e ft»*?)CPC 
RSCiDlStStNruUitfHindl I iTffllfiU 
H67ot-^-<03' ^JSIt'itfMD V g D Bg # E ?<J 
^§WrS1.2 kbpOffifr^S/:, ^7^; K p R W 8 
80 (HTi:E«t5R9) * N ru I ±> J; H i nd I 

<3 5 ' . fi>?PCRS4«30WSiai:(§/:l. 

2 k pBjfriieLto K^T4fixLfc^7^i KpRW 
89 3 * N o t I TttJBr L . £llui;I2«Ltp S D 5 3 3 
VCOSma I8Effii;l¥AJn/:H6rot-f ? K (pr 
oooted) MDV g Dil£T t^f tSl.< kbpSrfr^ 
&UlLTpRW 8 9 4 tl4Lt, NYVAC (vP86 
6) i n v i t r o tiftiCiiia !/ X + i - ■> 
</UtLT^77; KpRW8 9 4*ffl^X. ^ U r ? 

gD»£T*ft«-*-sfflfc*.ttv p i o o 5 tm* Lfto 

F 1 6STQ8igji>iAy77; K g) « fig 

^7X; KpFP2 3K-lli, 9 - 9 7 *) T ^ (1990) 
KI2tt 3 nfclO. 5kbp®H i nd I I I J@5 E D N A £i tf" 
t *<T L T i» So J^T0^7>f7-RW 2 6 4 (EPJlZHt 
§#42) „ RW265 (E*JESa§#4 3) . RW26 
6 (E^JEaS^ 4 4) ii-tc;RW 2 6 7 (EyJESlS^ 
4 5 ) 



?iS¥7-503843 (13) 

RW264: AATTAACCCGGGATCCAAGCTTCTAGCTAGCTAATTTTT 

atagcggccgctataatcgttaacttattag 

RW265: CT AGCTAGAAGCTTGGATCCCGGGTTAATTAATTAATAAAAA 

GCGGCCGCGTTAAAGTAGAAAAATG 

RW2S6: GTTACATATGTACAGAATCTGATCATAG 

RW2S7; GCTAGAATTCTCTTAGI 1 1 MATAGTTG 

£ffll-**:PCRKJ5©fcA*C. T>ri/ - hi LI7 7 ^ 

1 F'pFP23K-U|i»fc, 

r7-f7-RW 2 6 4 *> -fc R W 2 6 7 (i 35 1 <D E JG £ 
Ste<tLfc 0 r 7 ^7-RW 2 6 5feJ;aRW2 6 6li» 

2 ©£££§&<b L fco RW 2 6 6 v RW 2 6 7 £ itfSB 
1 fJ:C;»2 05lClU* 2-3><D££«3*ft»*P CR(Dt 
i6 U Jg£ L /To f>yi/ - hioy7^7-0|6|S] (orie 
ntation ) (i Ei T © £ is 0 T * 5 : 

RW266 RW265 RW264 RW267 

I — > <- -> <-J 

, I T^l/- h 

77-f7-RW 2 6 6t±, Nde I ffitt^ft 5 10.5k 
b p ©E?iJf*9©&B 98833^ *>fe£ £ e RW2 6 5 iiJ:0 : R 
W 2 6 4 05' 3fciStiffitS L. £lwc£<D«*T*S. R 
W265*>J:tfRW264fi, ft K 10. 054 b p T © A £ . 
ffiASlffiSni a I , BamHl&JiCfHindlllfc^ 
*t561b pi:A0iI*tti-5, BK**it=>K>*s.fcCHe 



^f?±fS#ii, JSASSft^ffllflfllcW-rSo R W 2 6 7 © 5 
' 3Sfii(i. E c o R I SJftTteS S ttBlO. 229 b p So 

S3i'J:c;fit5PCRS4a^N(le I tEcoRIT 
ffllL, pRWl 7 5<DNd e I SffiiE coR ISttO 
GJi:»AU pRW 8 6 4 ^I£L/-. 0 7 7 X i KpRW 
7 1 5 U P v u I !fW»i^t^7^* K p U C 9 T * 
So EcoRI 300 bpOPvul I fifrOfit 

5 ;c ^ A L ^ c E . col i L a c ZiBE^^HAti 
tzitoiz^ 7 7 * i Kp AM I BG^^l>/: 0 f^xl Kp 
AMI B G Us llK^^v-T^-l'^xyD^--^- 

(/<^U-y-r-<^x 1984) 0Biiii:L/:B amH I S{2 3' 
i:j$A$ntpMC 1 87 1 (Atr'<>?, 1983) ^ ^ 
OL a cZ BamH I K^t L Tl* 5, ^7X - K 
pAMI BG^BamH I T 3^ ^ i: M»i I , 
^iRSLTP s t lT-t0EiLfc o 1 IK 7 o * - h L fc 

(promoted) La c 2s8£-7-£r#W*"SP s t 1 - B am 
Hl»i^^77>U>KiU pRW864 (Jt2) O 
Sma I SIS^IliSeLfco S^tz-.r^; K £ p R W 
867At»Lfc, 

7^ 7* £ KpRWS66ti. 9-77 U 7 35 ( 1 990) IC 
i^Kjn^lO. 5 k b pOagDN Afifr^^WLTl'Sy 
KpFP23K-10i?-7'7n->T-*So pFP 
2 3K - 1 j^©i.3 k b p O N a e l^oNdelST 
OteEIEiK-ip I C 9<DP v u I I SI ft > N d e 1 Stt© 



r B 1i:j?Ati: ti:it)s KpRW866*MEE 
L/-o 7 5 X i Kp rw866i±2ocDFsp I SS ft £: £ 
f Ltl»6 ; 1 o (i p U C * i: * 0 , ftB1955bpT<Dt> 
9 loliF 1 6£W-rSit£?M»ASStt*S*LT^«. 
F s p UfAIIiv ATG^gf iT^il^^SSKO 
^5 fctSSLGi 4 , p R W 8 6 6 * F s p I TSI^tfncW 
^tT?f^^t^M^4J5 J &m»L. 1 lKro^-hL^L 
a cZil£f^^ft4pRW 8 6 7 Ai^©3.3 kbp 
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